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cyclohexylaminopyrimidine 
derivative represented 
by general formula (1), 
wherein: R 1 represents 
halogen, C2-C5 acyloxy, 
hydroxy, C1-C4 alkoxy 
or C1-C4 alkylthio; 
Q represents a substituent 
represented by general 
formula (Qa), etc.: 
(wherein R 2 represents 
Ci-C« alkyl, phenyl, 
pyrimidinylamino, 
Ci-C« alkoxy, COOR 3 , 
amino or NHCOR 4 ); 
and the asterisked 
carbon atom represents an 
asymmetric carbon atom. 
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itS® U-5)fcLTfct, ftMCD^2 4 3 iC^Lfc{t:^ {(la-7), (la-8), (la- 
17), (la-18), (la-25), (la-26), (la-29), (la-30) , (la-40), (la-41), (la-47), (la- 
48), (la-55), (la-56). (la-63) , (la-64), (la-74) ~ (la-76) , (la-86) ~ (la-88) , 
(la-92) ~(la-97), (la-110) ~ (la-112) , (la-122) ~ (la-124) , (la-134) ~ (la- 
136), (la-147)}, <h^(lb-4), {fc£% (lc-4) ft if &i£lrf Z> Z. £ ti*V # £„ 

*¥£m<D{t&®) ( i ) TMfaitoR&mtoe>ti&akmmz&vtz>mw£.®i£ it 
its list* [^ij^tf, ^mrn (vy*m. a^wn, 77*7^^, 3^- 
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m, ;\j±ism, zix*jxism*t') . ^-s (avisos *va^.=.. 
?=-t±z. ?>>i?~mo)^*>ywiy~ti;£) ] , a^, 

it-sty (i) $a-e§fflt4i:fcfeT-i4i j , mni*i%&iz&^x . m 

b-ctt, mfc^ *;u*. ^>ht-/h, ^u-, mv> 

IMtt: ; iMfcTKJR {*rui/y, ttflfcfcif) » 3j§j^m{t7K# (^y-tfv, h ;u 

*$/u>fcif) , i&m<tmt*m (^nn^;^, H«fl:jK*fc*f) * 
— f h7tFa77>^i:') . *r Y Z/m ( 7-fc h > , 
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3— ;u, 7? \Z7ziJxtz\Z*mm\t. ttffl^5ci:^t^S. 

*mm<Dit&v>) (i) *m\\<tLtzWi&<Dm$hf&ftmmi±. ?imxi±mm- 
5oit%, mwr-it^o . 3~2 5ii%, 7kmmx&mi% i ~9 oh 

%, liElflJTiiMmo . 5~5M%, SHJtlilf 0. 5~5M%, -i-TV— 

;bT-{iiimo. 1~511%T^. 

li , © toll £PS£ I" £ 4> co T* ft ti ^ o 

Utl§>#) (2) cd£-J5£) 

(1) 6- (i-^naif;H -4, 5->>^ontT';^^> [{b^#) (2- 

1)] CD£J& 

4, 5-^^nn-6-xf jl/k''J5i/> ( 2 7 0 g) £i>^an^^> 
(7 5 0ml) iC?§8?L, 3 0~3 5°CJ;:MU. *t#TiCi£i!t#X £ 2 B^tftt 

$>^>E^ 3 k2 4 0 gmtZo 

(2) 4, 5-^^dd-6- ( 1 - 7)\/Jru 3-?-)\>) k'^y> Ut&Wi (2- 
4)] CD-£rJ& 

4 , 5 - ^ ^ o □ - 6 - tT V ^ i> V ( 2 . 1 g ) 

^y^DD^^> (1 5ml) izmmL, ?K<% . fk^TiZ V>x-3-)V7 ^ J *r)V 
•y 7 —Y VDV*^^ K (2. Og) =Sr^TL. $ 6iC 1 ^Fa1IgTil$LT5 
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sicittfcifr* (20ml) *uuz. 9 s?uu**>m*ftmLs *mk. &jk 

^A^n^h^^"7^ — (73-^C-2 0 0, ^Da^MjgliJ) "CffiSgT 
i^Ciot, ^mfe&tK©7&teT-&£g9*j4£l£ 1 • 3 gf#fco 
•b. p. 229 — 231 °C 

• 'H-NMR ( C D C 1 3 , 5ppm) 

1. 64~1. 81 (d-d, 3H) , 5. 84~6. 19 (d-q, 1H), 
8 . 9 2 ( s , 1 H) 

(3) 5-^oa-4-7 n - 6 - (l-7J^axfi) Ut£ 
433 (2-5) 3 <D&®. 

4, 5->>^nn-6- ( 1 - 7 )l>* u £ 'J ^ V y (1. 3g) % 

N, N-i?^f;i/*;iA7^F (10ml) C^iL, 7 v it-t is* 3 ? 2* (4. 0 

SlB^iC^7K (10ml) SrflDA. ^iL/fcM^*h^>T-ilUL, TKzSfe 

M%^J7^^n7h^77-f- (73-^jbC-2 0 0, ^nn*;i^$gtb) 

•b. p. 1 9 2 ~ 1 9 4 °C 

• 'H-NMR ( C D C 1 3 , 5ppm) 

1. 66~1. 82 (d-d, 3H) , 5. 85~6. 21 (d-q, 1H). 
8 . 8 3 ( s , 1 H) 

(4) 6- -4, 5-^^nof'J'i?> [ft^i (2 

-e) ] <D&m 

6 - (1 - ^DDif Jb) - 4, 'Jv^> (10. 2 g ) % 

N , N — f Jb*^A7 5 F (15 0ml) lzmf&l>. WtM* x ) 7 A (12. 
Og) fcj^i£*V>A (3. Og) fcflD*., *<J6 0 o CT-3B#f H ^^bfCc 

SJS^iC7K (2 0 0ml) fcfln*.* #gtT h ;i^>T*ttdiU 7K#t 
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^;u= io:i mm) tws^iaox, ®.m&<Dm#.x-&2>mw*fo* 

5 . 2 gf#fc 0 

'H-NMR (CDC 1 3 , Sppm) 
1. 5 5—1. 6 2 (d, 3 H) , 2. 15 (s, 3 H) x 
6. 00 — 6. 12 (q, 1H) > 8. 84 (s, 1H) 

(5) 4, 5-S>^nn-6- (1-t Ka *->j.^;U) try ^ v> [{k^^ (2 
-7) ] CD^m 

6- (l-TtF + i/if^) - 4, 5-^^nntn^> (4. Og) * 
f h7tKD77> (50ml) J;i^8?L, Jf^TKI 1 N-Tfcgtffc:*- h 'J £ AtK 

mm (3 0mi) v tmTistzo mti$.. iti^Higta^u, s 

'J'ATlgjlftttETICjSl'SrSSUfc. & 6 fate's:* 5 A ? n v h ^ 
T7 ^ — ("7 3— $*JUC - 2 0 0, h : BtS!-^^;U= 5 : 1 m&) T^ttim? 

^^ia-5t« ^Mfe©?^T-$)^ga < ]#i^2. 8gf#fc 0 

'H-NMR (CDCla . 5ppm) 

1. 4 7—1. 52 (d, 3H) , 3. 76 — 3. 85 (d, 1H) , 
5. 17 — 5. 25 (m, 1H) , 8. 88 (s, 1H) 

(6) mi^cD^omowMit^ (2) <D&m 

Htjis (i) ~(5) mi*p<D*<Dm<Dism<t&®i (2) 

tZo 
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mi 

x 




R 1 



<t £ 


X 


R 1 


^ 14 


9-1 
Z 1 




C£ 


b.p. 110—113 °C/7mmHg 


2-2 


Br 


Br 


b.p. 114 —116 °C/3nmHg 
m. p. 60 — 62 C 


2-3 


C£ 


Br 


b. p. 93 — 95 0 C/3nmHg 


2-4 




F 


b. p. 229 —231 °C 


2-5 


F 


F 


b.p. 192 —194 °C 


2-6 


Ci 


0 

-occh 3 


n 1 7 - 7 1.5222 
D 


2-7 




OH 


n 1 9 " 3 1.5540 

D 



mmm 1 [<t&® ( 1 ) o&m 
mnm 1 X'mtzit&vt) (2) *m^x, umt^ m &£j£bfco 

(1)4- (4-cis-tert-^J^^D^i/jl/7^) - 5 - 2 u a 
-6 - (l-^onif;H fc*D^v?> [-fk^(la-l)] 
4- ( 4 - t r a n s - t e r t -7?- )l>i/ ? )\,7 $ J ) -5-3 

no- 6- (l-^DDif;H tf>;^2?> [{bi§r4£) Ua-2) ) ©i§rJ& 
4 - t e r t - y^-foi/? i/ )VT ^ > (c i sftttr ansfttCS 

^^3. 6g) h'Jif^T^^ (3g) £3rh;bJ-> (20ml) Kl?gft? 
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b> 4, 5-i/^nn-6- (l-^nnx^) t* U ^ i> > (6. 3g) ^rSO 

iinctCJjoT, H2«»*>6«6feffl«*ft:<Oft^«B(la-l) (els*) 
fcl. 3gH, fgl^#*>£»fe*g B B B ©<h^(la-2^ (trans*) £0. 9 

'H-NMR ( C D C 1 3 , 6 p pm) 

0. 85 (s, 9H) , 1. 08—1. 28 (m. 

1. 5 2 — 1. 78 (m, 5H) , 1. 80-1. 
1. 93 — 2. 05 (m, 2H) , 4. 30 — 4. 
5. 35 — 5. 46 (q, 1H) , 5. 64 — 5. 
8 . 5 0 ( s , 1 H) 

[ft^**J(la-2)] 

'H-NMR (CDCh , 6ppm) 

0 . 9 0 (s , 9 H ) > 1 . 15—1. 23 (m, 

1. 8 2 — 1. 8 5 (d, 3H) , 1. 79—1. 

2. 12 — 2. 20 (m, 2H) , 3. 86 — 4. 
5. 22 — 5. 31 (m, 1H) , 5. 32 — 5. 
8 . 5 0 ( s , 1 H) 

(2)6- ( 1 - T-tr h *i/x-3-)l>) -4- (4-cis-tert-7f;k>^ 

n^\^i/;ur^y) - 5-^nnt'J^i?> [<t&$l (la-3) ) (D^fft. 
ik^(la-l) ( 1 . 1 g) *N, N-^*^;U*;UAT$ K (30ml) fC?g 

fit, BKAU-JA (o. 5g) tm*mm* l ) vj* (o. 7g) t^ijux. #j 

6 0°CT-4B#P B ^D^^b^o 



2 H) , 

8 2 (d, 3 H) , 

3 9 (m, 1H) , 
7 8 (m, 1H) , 



5H) , 

9 4 (m, 2H) , 

0 0 (m, 1 H) , 

4 1 (q, 1H) , 



25 

Patent provided by Sughrus f&i&n, PLLC - http://www.sughriie,com 



WO 96/06086 



PCT/JP95/01665 



^=10: -eatsa-rac tic ^t, tfe^T^iiw^ti* 

0 . 5 gf#fc« 

1 H — N M R (CDC 1 3 , 5ppm) 

0. 87 (s, 9H)> 1. 05-1. 21 (m, 2H), 

1. 5 4—1. 56 (d, 3 H) ^ 1. 57—1. 75 (m, 5H) , 
1. 90 — 2. 02 (m, 2 H) , 2. 13 (s, 3H) , 

4. 2 9 — 4. 3 9 (m, 1H) , 5. 6 2 — 5. 8 2 (m, 1H) , 

5. 99 — 6. 05 (q, 1H) , 8. 47 (s, 1H) 

( 3 ) 6 _ ( ! _ y-t h -4- (4 - t r a n s - t e r t 

u^\^iy)V7^ J ) - 5-^nnl:'Jv^> (la-4) ] <D£rf& 

{t-£%(la-2) (0. 6 9g) %N, N - ?-;U# 7 ^ F (30ml) tC 
m&L. g^lt^'j^A (0. 3g) i:M7j<m^^V^A (0. 4g) 
**J6 0-Cf 4Btf B W}|^bfc. 

0 . 6 8 smtz 0 

'H-NMR (CDC h , 6ppm) 

0. 87 (s, 9H) , 1. 12—1. 26 (m, 5 H) , 

1. 52 — 1. 55 (d, 3H) > 1. 79-1. 91 (m, 2H) , 

2. 13 (s, 3H), 2. 10-2. 21 (m, 2H) , 

3. 82 — 3. 99 (m, 1 H) , 5. 22-5. 32 (m, 1H) , 
5. 99-6. 07 (q, 1 H) , 8. 46 (s, 1H) 

(4)4- (4-cis-tert-W^DA+^7^) -5-?uu 

_ 6 _ (i-kh'a + i/if^) t:'j^^> [{t^^(la-5)] CD£f& 
<fb&^Ua-3) (0. 15g) *x^y-;KlOml) CML, 1N-7RI2 
V V £ A7jqgfl£ (5ml) **J4 0*CT2B|f B 1WSbfcc 
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0 . 10 gf#fco 

'H-NMR ( C D C 1 3 , 5ppm) 

0. 87 (s, 9 H) x 1. 05-1. 31 (m. 2H) , 

1. 41 — 1. 44 (d, 3H) , 1. 5 2 — 1. 79 (m, 5H) , 
1. 92 — 2. 05 (m, 2H) , 4. 12—4. 18 (d, 1H) , 

4. 30 — 4. 39 (m, 1H) , 4. 29 — 5. 05 (q, 1H) , 

5. 61—5. 72 (m, 1H) , 8. 46 (s, 1H) 

(5) 4- (4-trans-tert-Wi/^aA*i/;t'7U) -5-? 
an- 6- (l-tF'n^i/ifjb) f'J^i>> Ht£&(la-6)] <D&m 

{b^(la-4) (0. 6 8g) ^J^^y— ;U (2 0ml) tCrSft?U 1N-7K12 

^b^-h v^atk^ (5mi) *ijux. 1&4 ovx'2mmumntnLtz. 

f#6*ifc$i?£%S"; Ji7)l<iiz> A (173-^0-2 0 0. 
^;u= 1 0 : i?gtb) T'W5^i:i:J:oT, ifiMSftt'ftilWM 
% 0 . 6 0 gt#fco 

'H-NMR (CDCh , 5ppm) 

0. 87 (s, 9 H ) , 1. 11 — 1. 37 (m, 5 H ) » 

1. 40—1. 43 (d, 3H) , 1. 72 — 1. 95 (m, 2 H) , 

2. 0 8 — 2. 2 2 (m, 2H) , 3. 8 2—4. 0 0 (m, 1H) » 

4. 12—4. 18 (d, 1H) , 4. 92 — 5. 02 (q, 1H) , 

5. 20 — 5. 33 (m, 1H) > 8. 44 (s, 1H) 

(6) 4- (4-cis-tert-yf;k>^o^i/^7^) -5-^an 
-6 - ( 1 -7 )V*UX-?-)l>) t'V^^y Ut&WUa-l)) <D<£f& 

(la-5) (0. 15g) 3r^aa*;UA (10ml) (liib, frtfilftft 
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T> W^^WT-F^iW^^F (DAST) (0. 1 g) *ffi 

£ 0 . 10 g#fco 

1 H — N M R (CDCla , 5ppm) 

0. 89 (s. 9 H) > 1. 02 — 1. 30 (m, 2 H) , 

1. 62 — 1. 73 (d-d, 3H) , 1. 42—1. 79 (m, 5 H) . 
1. 91—2. 05 (m, 2 H) , 4. 30 — 4. 40 (m. 1 H)\ 

5. 65 — 5. 76 (m, 1 H) , 5. 76 — 6. 02 ( d - q , 1H) , 
8 . 5 2 ( s , 1 H) 
(7)4- (4-trans-tert-Wi/^n'\ + ^7<;) -5-^ 
an _ 6 _ (i - y )i^ru^^-)l) [<tl^)(la-8)) 0)£>$L 

(0. 6 0g) £i£<b*^> (10ml) Kljg^b. 

t. dast (o. 4g) %iTi> m&X'4mmmnistzo 

f;b=10 : lmiti) X-m¥k-$Z>Z\ t\Z&iX. m&miti&fcX $> 2> g tfHt^ 
3: 0 . 2 3 gf#fcc 

'H-NMR (CDCI3 , 5ppm) 

0. 87 (s. 9 H) , 0. 98-1. 32 (m, 5 H) , 

1. 60—1. 71 (d-d, 3H) , 1. 72—1. 93 (m, 2 H) , 

2. 02 — 2. 24 (m, 2H) , 3. 81—4. 01 (m, 1H) « 

5. 21-5. 37 (m, 1H) , 5. 75-6. 02 (d-q, 1H) , 
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8 . 5 1 ( s , 1 H) 
(8)6- (1 - ^DDifJl/) - 5- ^DD-4- ( 4 - c i s - y 
w\**/H,7 K J) Mfc-^Ua-ll) Rtf 

6- (1 - ^nnxf;b) - 5- i>nn-4- ( 4 - t r a n s - 7 jl~)1> 
i/1>W\*i/)VT^; ) fc*<J5-i>> [ft£#l (la-12)] 
A - 7 x^jby^a^Jr->;b7$ V (cisft£-tran s&£0[>*l#r^ 
4. Og) £M;-X^;i-T^> (3g) £&b)l,x.y (2 0ml) JC^8?L> 
4, 5-i?^nn-6- f ^ *? > (6. Og) fcfln*., 

^ 6 0 °CT- 4 Bf fM&flm L tZo 

m^ctCi^T, £2g#j^6&fett#«ffc<&ffc£ife|l 1 (cisft) & 
2. 6g#, *ie»*»6ifiifiC!){|:^12 (transft:) %1. 9 gf 

[-ft^(la-ll) ] 



1 


H 


-NMR 


( C D C 1 3 


, 5 p p m) 












1 




6 7—1. 


9 0 (m, 


6 H) 


> 1 . 


8 3 — 


1 . 


8 6 


(d, 


3 H ) > 


2 




0 1—2. 


0 6 (m, 


2 H) 


, 2 . 


6 2 — 


2 . 


6 7 


(m , 


1 H) , 


4 




4 0 — 4. 


5 0 (m. 


1 H) 


x 5. 


3 9 — 


5 . 


4 6 


(q. 


1H) , 


5 




7 8 — 5. 


8 2 (m, 


1 H) 


^ 7. 


1 6 — 


7 . 


3 6 


(m , 


5H) , 


8 




54 (s, 


1 H) 
















it 

1 


a 
H 


%0 (la-12) 
— NMR 


) 

( C D C 1 a 


, S p 


P m ) 












1 




3 4—1. 


4 8 (m. 


2 H) 


, 1 . 


6 1 — 


1 . 


7 7 


(m, 


2H) , 


1 




8 3 — 1. 


8 5 (d, 


3 H) 


, 1 . 


9 7 — 


2 . 


0 2 


( m , 


2H) , 


2 




2 2 — 2. 


2 7 (m, 


2 H) 


, 2. 


5 0 — 


2 . 


6 0 


(m , 


1 H) , 


4 




0 4 — 4. 


1 5 (m, 


1 H) 


, 5. 


3 5 — 


5 . 


4 5 


(m , 


1 H) , 


5 




3 7 — 5. 


4 5 (q, 


1 H) 


> 7. 


1 7 — 


7 . 


3 3 


(m , 


5H) , 
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8 . 5 4 ( s , 1 H) 
(9)6- ( 1 -7-fe UrS/J.^Jl') - 5- ^on-4 - ( 4 - c i s - 7 

i/^aA+i/^^ y ) f ^ ^ > [{b^(ia-i3) ] 

6- - 5- ^ao-4 - (4 - t r a n s - 7 i 

-^^a^i^UT^) eV^i^V Hbl^D(la-14) 3 <D&1& 
4 - 7 i =- )l> i/ 5 U ^\^f is )V7 $ > (c i sftttr a n s ft £ (DM-a^Q 
4. Og) i: h 'Jxf^7$> (3g) t*h)V*-y (20ml) tCjgfEb. 
6- ( 1 -7-te h4ri/J-^-;U) -4, 5-v-^antf'J^S>> (5. 4g) 3rtJ0 
A , #J 6 0 °C T* 4 B$|Q2ia*Mf & b fc o 

13 ( c i stio % 2 . 8gii, ^i B^^eftsfettao^k^ 1 4 

(trans ft) & 2 . 0 g'&tz* 

'H-NMR ( C D C 1 3 , 5ppm) 

1. 55—1. 57 (d, 3H) , 1. 60—1. 94 (m, 6H) , 

2. 00 — 2. 09 (m, 2H) , 2. 12 (s, 3H) , 

2. 5 8 — 2. 7 4 (m. 1H) , 4. 3 5 — 4. 4 5 (m, 1H) > 

5. 68 — 5. 78 (m, 1H) , 6. 00 — 6. 08 (q, 1H) , 

7. 12—7. 32 (m, 5H) . 8. 50 (s, 1H) 

Ufc£$>(la-14) ) 

'H-NMR (CDCla , 6ppm) 

1. 31 — 1. 50 (m, 2H) , 1 . 52—1. 55 (d, 3H) , 

1. 59—1. 80 (m, 2H) , 1- 89 — 2. 04 (m, 2H) , 

2. 12 ( s , 3H) , 2. 17 — 2. 31 (m, 2 H) , 

2. 48 — 2. 62 (m, 1H) , 4. 00—4. 19 (m, 1H) , 

5. 28 — 5. 37 (m, 1H) . 5. 98 — 6. 06 ( q, 1 H) * 
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7. 10 — 7. 32 (m, 5H), 8. 54 (s, 1 H) 
(10) 5-i>nn-6- ( 1 - t K n * i/ - 4- (4-cis-7x^ 

i/^n^S/^T^y ) [^^(la-15) ] Rlf 

5-^nn-6 - ( 1 - k Kn^i/xf -4 - (4-trans-7x 
z.n,*/*W\**/A,7$.J ) f>;^i/> [(la-16) ] CD£rf& 
4-7xi;US/^n^*<>^7$> (c i sft£ t r a n s ft: £ 
4. Og) h V > (3g) £3rh;i^> (20ml) 

4, 5-S>^nn-6 - ( 1 - t h* n**/jn.?-;u) tfV$S>> (4. 4g) ^fln 
X., ^)6 0-Cf4B#PIM#l/i. 

15 ( c i s&) £ 2 . 4 gf#, m 1 WftfrZm&K&FmCDlt'&y!} 1 6 
(-trans {£) 1 . 5 gf#fc e 
(-fb^da-15) ] 



1 


H 


-NMR 


(C D C 1 3 


, 5 p p m ) 












1 




43-1. 


4 5 (d, 


3H) , 1 . 


5 6 


— 1 . 


9 0 


( m , 


6 H) , 


1 




9 8 — 2 . 


1 2 (m, 


2H) , 2 . 


6 3 


— 2 . 


6 7 


( m , 


1H) , 


4 




1 7 — 4 . 


2 0 ( d , 


1 H) , 4 . 


4 2 


— 4 . 


4 5 


(m . 


1H) , 


4 




9 6 — 5. 


0 4 (m, 


1H) , 5 . 


6 5 


— 5 . 


7 8 


(m , 


1H) , 


7 




16 — 7. 


3 6 (m , 


5 H) , 8 . 


4 8 


(s, 


1 H) 




ft 




& (la-16) 


] 














1 


H 


-NMR 


(C D C 1 3 


, 6 p p m ) 












1 




3 9—1. 


4 8 (m, 


2H) , 1 . 


4 2 


— 1 . 


4 4 


(d, 


3H) , 


1 




6 2 — 1. 


7 6 (m, 


2H) , 1 . 


9 8 


— 2 . 


0 2 


( m , 


2H) , 


2 




2 3 — 2. 


3 0 (m, 


2H) , 2 . 


5 1 


— 2 . 


6 0 


( m , 


1H) , 


4 




0 8 — 4. 


1 4 (m, 


1 H) . 4 . 


1 7 


— 4 . 


2 0 


(d, 


1H) , 


4 




9 5 — 5. 


Q 5 (m, 


1H) , 5 . 


3 0 


— 5 . 


3 3 


( m , 


1H) , 
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7. 18-7. 34 (m, 5H) , 8. 47 (s, 1H) 
(11) 5 - 2 n U - 6 - ( 1 - 7 -4- (4-cis-7x^Jk> 

>7D^^-^;uT^y) t ,! i$i» [4t:i§r#>(ia-i7) ] <d-£j& 
-fb^da-ll) (1. 8g) N-^f;^J^7U* (20ml) tC 

mmL. ? wb-t^A ( i . 4 g) *ta;t, ioo~i2 o'cvemmuumm 

1 ■ 1 gf#fco 

'H-NMR ( C D C 1 a , 5ppm) 

1. 61-1. 95 (m, 6 H) * 1. 71-1. 76 (d-d, 3H) , 

2. 02 — 2. 06 (m, 2H) , 2. 64 — 2. 68 (m, 1H) , 

4. 4 2—4. 4 5 (m, 1H) . 5. 78 — 5. 81 (m, 1H) , 

5. 81—6. 03 (d-q, 1H) , 7. 19 — 7. 36 (m, 5H) , 
8 . 5 4 ( s , 1 H) 

(12)5-^nu-4- (4 - c i s - 7 ^ J ) -6- 

( J _^ h^i/j.^;U) [-ft^da-19) ] <D£rJ5£ 

-fb^(la-ll) (0. 7g) (30ml) iC^Mb, 2 8%th 

WJ»*3-7— Y JUSBfflO (0. 5g) fctJOA, **J6 0 o CT'3B#f B UD 

T-g£bfco 

0 . 5 gf#fcc 

'H-NMR (CDCI3, 5ppm) 
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1. 46—1. 48 (d, 3 H) , 1. 62—1. 98 (m, 6H) , 

2. 00 — 2. 12 (m, 2H) , 2. 6 0 — 2. 7 2 (m, 1H) , 

3. 33 (s, 3H) , 4. 37 — 4. 49 (m, 1 H) , 

4. 7 3 — 4. 80 (q, 1 H) , 5. 6 8 — 5. 7 5 (m, 1H) , 
7. 19 — 7. 36 (m, 5H) , 8. 55 (s, 1H) 

(13) 5-^nn-4- (4 - t r a n s - 7x^Jk>^n^\^>/;b7<y ) - 
6- ( 1 h*isX-3-)V) HV^^y [{b^(la-20) ) 0)&f& 

it^(la-U) (1. Og) (3 0ml) IzmmL. 28%-t-h 

>)<yj±*?-7—h )i>mm (o. 7 S ) ^6 oxxsmmiu 

X^^Ltzo 

m^>titzm^iy V iif^ii ^ a (73- y;uc- 2 0 0, 

j.^;u=3 : l^tii) T-ffisa-t-sc tiaot, m&faikx&zmmit&Vd* 

0 . 5 gf#fco 

'H-NMR (CDCI3, 5ppm) 

1. 31 — 1. 57 (m, 2H) , 1. 45—1. 48 (d, 3 H ) . 

1. 62—1. 81 (m, 2H) , 1. 95 — 2. 06 (m, 2H) , 

2. 20 — 2. 32 (m, 2 H) , 2. 50 — 2. 74 (m, 1H) , 

3. 32 ( s , 1H) > 4. 08 — 4. 20 (m, 1 H) , 

4. 72—4. 79 (q, 1H) , 5. 27 — 5. 38 (m, 1H) , 
7. 20 — 7. 33 (m, 5 H) , 8. 54 (s, 1H) 

(14) 5-^on-6- ( 1 - ~7)VJru -4- 
u^*i/)V7 ^ J) f'J5i?> [ft£$J(la-25) ] <Z)i§r/& 

5-^nn-6 - (1 - t Fn^f^f ;H - 4- (4-cis-^^-;t^> 
^ a^\^r ->;UT < y ) fcf 'j $ i>yit&$%) (0. 3 g ) ^-;^QDy^> (20 

mi) izmmL. 7k<%mnT. ^f^7^yt^77-Mj7;^5-i' k (d 

AST) (0. 3g) ^Tb. IfiT4I^HjH$bfc. 
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tZo 

0 . 2 5 g|#fco 

'H-NMR (CDCls, 5ppm) 

0. 9 5 — 0. 98 (d, 3 H) , 1. 19—1. 26 (m. 3H) , 

1. 6 1 — 1. 72 (d-d, 3H) , 1. 3 6—1. 89 (m, 6H) , 

4. 15 — 4. 34 (m, 1H) , 5. 53 — 5. 70 (m, 1H) , 

5. 77 — 6. 02 (d-q, 1H) , 8. 52 (s, 1H) 
(15)5-^nn-6- (1 - 7MD^f^) -4- (4 - t r a n s 

^^DA+i/;U7$y) fcf 'J$^> [{t^(la-26) ] ®^J5g 
5-^oa-6- (1 - t Ka + ^>xf;i/) -4- (4-trans-^;i' 
5y^n^^r>>;UT ^ J ) tf U ^ itXt&Wl ( 1 . 3g) %^^nn^> (20 
ml) KljgfgU. 7K^«^T, DAST (1. Og) ^rlTL £S-C4B#IH» 

ff £#&LT7Kft:b, MtKAKS^ h 'J -7 Af^lfctl:»iETmt 

*3e>*ifc Si ^m^^ (73-^0-200, itsi*f ^ : 

0.87 g*#/c e 

'H-NMR (CDCls, 5ppm) 

0. 9 2 — 0. 98 (d, 3H) , 1. 10—1. 60 (m, 9H) , 

1. 69~2. 06 (d-d, 3H) , 1. 65 — 2. 06 (m, 2H) , 

2. 02 — 2. 16 (m, 2 H) , 3. 89—4. 05 (m, 1H) , 

5. 23 — 5. 38 (m, 1H) . 5. 76 — 6. 01 (d-q, 1H) , 
8 . 5 1 ( s , 1 H) 
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(16)5-^00-6- (l-7KDXfW -4- (4 - c i s -n-^>^-;U 



^^n^>>;|,7>y) (la-29) ] j&Zf 

5-^oo-6- (l-7;Wnif;i.) -4- (4 - t r a n s -n-^> 
^;bi/^a^\^i/;UT^y ) t*';^i>> [{t^#)(la-30) ] O^fig 
ft^&l (la-143) (0. 5g) *V>?uu*<$>y (50ml) izmmL. JJcfftJ* 

WTs dast (o. 5g) m&vAmmmnLtzo 

gtfHt^Ua-29) (cisft)^O. 0 5 gf#, $g 1 g^d 5 6IfeM#)T$) 
£@fi*Hkl^#j(la-30) (t r an s&) £0. 1 3 gf#fc 0 
[{k^ (la-29) ) 

'H-NMR (CDC1 3 , 6 p pm) 

0. 86 — 0. 92 (m, 3H) , 1. 0 0—1. 50 (m, 1 3 H) , 

1. 5 9—1. 70 (d-d, 3 H) . 1. 5 1 — 1. 89 (m, 4H) , 

4. 21—4. 37 (m, 1H) , 5. 60-5. 72 (m, 1 H) , 

5. 89 — 6. 13 (d-q, 1H) , 8. 52 (s, 1H) 
[<k^(la-30) ] 

'H-NMR ( C D C 1 3 , 5 p pm) 

0. 73—1. 00 (m, 3 H) , 1. 00—1. 49 (m, 13H) , 

1. 60-1. 72 (d-d, 3H) , 1. 72-1. 90 (m, 2H) , 
1. 92 — 2. 18 (m, 2H) , 3. 85 — 4. 04 (m, 1H) , 

5. 20 — 5. 39 (m, 1H) , 5. 76 — 6. 02 (d-q, 1H) , 
8 . 5 1 ( s , 1 H) 
(17)5-^00-4 - (4-cis-tert- 7?- 5 o i/ )17 ^ J ) 
-6 - ( 1 [ffc^da-31) 3 (D&ffi. 

ft£4fc(la-ll) (1. Og) %f h7th"D77> (2 0ml) 
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M«#bfc. 

%^>tltzm&^^ y 5 A (9 n — y;UC - 2 0 0 , 

1 . 0 gfl/io 

(18) 5-^nn-4 - (4-trans-ter-t - y^Ui/ 5 n ^ 
y ) - 6 - ( 1 -*^;U*-:*J-^;u) fcf>J$5?> Hb£r#j(la-32) ] 

(la-12) (1. Og) %Th7th'n77> (20ml) iC?s8*b. 
1 ';^A7K^ (1 • 6 g) fciJQAx mST-6B$ 

o . 5 gmtzo 

(19) 5-^aa-6- -4- ( 4 -if o^\^-^;u 
4 _ if ;bi/^n/\^ri/;b7$ > (2. Og) % h ;U J- > (20ml) t h V 

xf;b7^> (i omi) t<Dm^-mzmmv. 4, 5-^^0-6- ( 1 - 

?uu3-*)\,) fcf 'J ^> ( 1 4 g) fciJD*., SMJ6 0 o CT*4B^P B ^S^b/Co 
mZtltzm&*f) 7^y;U^^A (7 y;UC - 2 0 0 . hJl/iV 

* 3 . 0 g^#fco 
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(20) 6- (l-7th*^f;H - 5- ^DD-4- ( 4 - o^\^r 

ft£^ da-37) (3. Og) *N, N-i>^fJ^;^7^ K (10 0ml) 
JC^fPL, (5g) (3g) ££tlO*> 1^)6 0 

•CT-6B#Fa1«#Ufco 

2 . 5 gf#fc 0 

(21) 5-^nn-4- (4 - x.*-)\,*/?w\*i/A,7$ J ) -6 - (1-fcKn 

-ft^da-38) (2. 5g) (1 00ml) {Ciil. IN -7k 

gtf h V * AtMSSS (50ml) % 1)U X. 1ST- 2 H#H«# L fco 

m<c>tltzj%m*isV jJiffrlJ^J* (72-^;bC-2 0 0, h )V J. > : g^i£ i 
l . 9 emtzo 

(22) 5-^na-4- ;^>^DA^e/;b7^) -6- (l-y)lX 

tf'j^>>> Hfr&&)(la-40) ) (D<£>f& 
<b^#)(la-39) (1. 9g) %^QDt4A (5 0ml) JC?gft?L> ?K^JS# 
T> DAST (2. Og) %iTb, MT-5B$H«#Ufc. 

f#^nfc^^> V^a^^a (73- y;uc- 2 o o, h )i^-y -.mm^- 

1 • 5 gfffc. 
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(23) 4- (4-cis-tert-^>^^'>^U) - 5 - * o □ 
_ 6 _ (1 -7;^Dif-JH try^5>>*»* C-ft^da-41) ] (D&f% 

4- (4-cis-tert-Wv'^^i/Jl7<;) -5-^aa- 
6 _ (i-7Mnxf;H tT«;$5?> (0. 4g) ^^if^i-f^ (5 0 

nzntzm&&£k*^*vyx''&&-rz>ztizj:^x. mis a -e * * e w ^ 

0 . 2 2 gfUfco 

• Calcd for C, 6 H 25 N 3 C1F ; C. 54.89 : H. 7.14: N. 12.00 
•Found ; C. 54.38 : H. 7.49 : N. 11.85 

(24) 4- [4- (5-^un-6- tT V 5 V > - 4 - ^ 

;U) tf'J5i?> Ht£4& da-42) ] <D£rJ& 
1 , 4 -i/^n^lf Vi?7 5 y ( 1 0 g) * h)ix.y (10 0ml) t. h V 
if;L,7 5> (10ml) U 4, 5 -*?*nn- 6 - ( l - 

^□□if^) e«;$2?V (lOg) ^flOA. Sfit4^H»ffbfc. 

(25) 6- (l-7th^^f^) _ 5 _^ aa -4- [4- (5-^ao-6 
57] tf ] ;^i>> [{b^da-43) J 

6- ( 1 -7-fe h #S/ji^-;U) -5-^nn-4- [4- (5-^na-6 

f'J5^> Hb^(la-44) ] 
-ft^da-42) (0. 15g)%N, N-i?^M^A75 F (2 0ml ) 

(o. i 6 g) *:&7kKK* (o. i g) t'fejn 

a., me o c cx6mmmnvtzo 
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•cwsi-r scfcckot, mi B»*>6*ftfett«jKi*-c , *«6 mttoit&to da-43) 

£0. 0 6gf#, *2S#a»6&feftf*T**@Wfl:£4a(la-44) * 0 . 08g 

(26) 5-^nn-4- [4- (5-^nn-6- t* »; ^ v 
>-4--OU-7^y) ^^n^^r^;UT$ J ] -6- (l-tFa + i/x 

[^^(la-45) ] 

-fk^-#) (la-43) (0. 0 6 g) (2 0ml) CMU IN -7k 

SHt^- h V £A7K&j£ (20ml) SrflnA, ISf2iiaa^Lfc. 

(27) 5-^on-4- [4 - (5-^dd-6- (1 -t h'n^fi/if ^) fj 
$i>>-4-i';l/-7$y) i/^n^^ri/;i,7$y] - 6- (1-tFo^ 

it&Vdtta-U) (0. 0 8g) (2 0ml) CML, IN-* 

mt+ v »; vj±*mm (20ml) ^jda. ssT2^ia«»ufe. 

(28) 5 - i> o n - 4 - [4 - (5-i>nn-6- (i-^noif;H fj^i? 
>-4--r;U-T^y) i/^n^i/;b7^] -6- (l-7Knxf 
;b) tT»;^5?> (*b£4$!l(la-47) ) CD^J5£ 

{t£#)(la-45) ( 0. 0 6 g) ^^on*^A (10ml) ML, iM 
#7, DAST (0. lg) %iTb, IST5^fll^bfc. 
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0 . 0 6 gfffco 

(29) 5-^aa-4- [4- (5-^nn-6- ( 1 - 7)\/*u t" V 5 

i>y- 4 --f y ) -6- (i-7J^ai 

(0. 0 8g) %^nn*W (10ml) K?g#U, *<§¥$t 
ftT, DAST (0. 1 g) %iTU. SaT5«Fl«a^L/fc. 

fee 

0 . 0 8 gmtzo 

(30) 4- (4-n-7'h+^^^D^i/^7U) - 5~i>an-6- (1- 
^nnxf^) fU5i>> [-fb^da-65) ] CD£-j& 

4 - n -y h# fi/?w\**/)l>T^ y (1. 4g) 'Srh^J-V (20ml) 
i: h U 5 > (1 0ml) 4: CD IC^JS? b > 4, 5 -S>^nn - 6 - 

( l -?uuz-3-)l>) f'J (2 g) **J6 0 o CT4B#P B ^^b/-Cc 

i . i sntzo 

(31) 6- (l-7th^i/if^) -5-i>on-4- (4-n-7*h#i/^^ 

tf [it<§r^(la-68) ] 
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ffc£^ (la-65) (1. lg) N-^^fM;i,A7 5K (50ml) IZ 

mML. (1. 8g) V V J* (0. 9g) £*tiUX. 

m 6 0 *CT- 6 B$M»& L fco 

1 . 2 gfUfco 

(32) 4- (4 - n -Zf h ^ is is ^ u^.^i/ )VT ^ J ) - 5 - 5 □ U - 6 - ( 1 - 
tKD^i/if;H tT'J^5>> [^b^(la-7D ] <d&j& 

{fcl^ (la-68) (1. 2g) ^;-;K3 0ral) 1N-?K^ 

?-;b=3 : l^iB) T'm^-r^CIi:{C<fcoT, &Sfem^f*T&*gfi<Ht:£4a!% 

0 . 5 gf#fCe 

(33) 4- (4 -n-y h^S/^^n^Jri/^T^y ) - 5 - i> □ n - 6 - (1- 
7)]/Jru fcT [-ft^ (la-74) ) 

<t£r#)(la-71) (0. 5g) ^^nnm (30ml) iZ'mML. 
T, DAST (0. 3g) %?STL, MST'5B#rB^^UfCo 

Tic 

0 . 5 g|#fc„ 

(34) 4- [4-^nn-6 - (l-^nnxf jb) t* ^ i> > - 4 - -Y T $ 

O-^^r-ti-^^^^^lt^^vU^XT-^ (^b^#3(la-77) ) 
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.3^;U- 4 - 7 ^ J i/?w\*-V-Z/jj)\s#*ri/l'— h (2. Og) ^rh^iV 
(3 0ml) t Y *) )\»7 Si y (10ml) £ <D'M&ffi.lZW$9& L , 4, 5 - v 

(3g) fcflDA, ^6 0*CT'4Bf 

^;U=10: l^gfctJ) ■CW»l'r*C 4:tCJ:oT, jRfe«itt:T**lW'fb^* 
2 . 8 g^fco 

(35) 4- [6- (1 - f'J v^>-4 

T ^ y ] ->^o^^if>*;b^y^^^;i/^xx;b Mb^4&(ia-80) ] cd-& 

-fb^Ua-77) (2. 8g)%N, N-i/^f W^A7 5 K (100ml) 

izmmv* (4. 8g) a (2. 2 g ) £%fin 

Kf5**78U 5^1^% tc tK £rflD » W«i^TSWft^4»*aaiU 7k& 

1 . 2 gmtz* 

(36) 4- [4-^nn-6- (1 -t h'n^i/xf f'J ^ v > - 4 - -f ;u - 
T^y) )lXy& Ub£»#J(la-8.9) ] ©i§rJ& 

fblM^D (la-80) (1. 2g) (5 0ml) (Ml^ lN-?J<i£ 

{k^- h AtK^ (50ml) £2JD;1> 1ST* 2 B^fttff b fc„ 
&J£**7&> St5S^#HC7K**QA., St^^f-^T-g^b^&ttiiJb. 7K^t 

(37) 4- (4-^DD-6- (l-7;^Dif^) f'J5i»-4-^^-7 
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^ j ] i/^u^^-y-^^y^ ut&fa (ia-92) ] co&m. 

it&W (la-89) (1. 2g) ^i>^nn^^> (30ml) IC^JPU 7jc^?« 
^T, DAST (0. 8g) <DV?uu*5>y (10ml) 'Sr^o < 0 ill. 

m*ftmLT*fcL. m*mm-i-h >; v j*x&mi>tzmizmm*mEE.Txm3kL 

(38) 4- [4-i7nn-6- ( 1 - -7;b^-njii^-;b) t* >; ^ > - 4 - ;u- 7 

^^UA^-fy^M'Vi- t e r t - 7f ^i^t^ Ut&Vatta- 

95) ) o&m 

4fc-&4*(la-92) (0. 8g) *i/?u^**rv (5ml) £ i> 1? u u * ? y 

(3ml) tCDM&mzmffils. tert-7fjl/-2, 2, 2-h'J^nn7 

-tr h ^ x— h ( 1 . 1 g) (Di/fu^^ymfc (6ml) BiZfMmmoXu 

y h v 7)i<x^-( y y-)i>- n y-yisy ?^*imx, m?&x 1 2m 

7K^tL, »tk^^ k v ^xtn^tzmzmu^m.KTx'm^tzo 
^;u=2 : 1 ?§tB) tw^^icfcot, m&mttmtex$>z>mmi\:&®) 

=5:0. 8 g^fco 

(39) 4- ( 4 - T ^ y y^nAJfyjb7 $ y ) - 5-^nn-6 - (1-^nn 
^^;U) (^k^#)(la-98) ) cD^m, 

1 , 4 -^?u^*-*fyV'T ^ > ( 1 0 g) £7-fc h^h 'J;b (10 0ml) 
7X^T^ 4, 5-i>i>nn-6 - (l-^nnx^H tT 
(3. 7g) ©7th^h'J (50ml) L , 1ST* 5 mffititn L 

fZo 
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TfrX'EMt&tiozte&v. mxm&J- b v * 2±x&mLtzmzmm*ffi.K.Tx 

(40) N- [4 - (5-^nn-6 - fcT V ^ > - 4 - -Y ;U 
-T^y) -2, 2-^^f;^oA>7U' Mb£4*J 
(la-113)) <D^J& 

(2. Og) fcMU^V (50ml) t h'Jif^T^V 
(10ml) fc<D?g£iftte$i#U jjcttTTfcTAn-nu^n^-f H (0. 8g) 
CD h ;i/ J- V^jffi ( 1 0 m 1 ) 3:*9> o < 0 tfST b , 1ST 3 mffitftW b fee 

^;u= 10:1 mih) T-ffiits^ti^^t, ifeiit**^ g^Hb^fc 

1 . 5 gfUfco 

(41) N- [4- (6- (l-7th*i/ifJb) - 5-^nat'n^>-4- 
^^-75;) S/*a^#$/;U] -2, 2-^yf^7*o/07 5h- [-fb^ 
#j(la-116)) <D&f& 

it&lfo (la-113) (1. 5g) N-5?*^-;U*;Uix7$ K (50ml) iC 

?§8?b, x ) J* (2 g) fc&TKJ&g?* "J 2^ ( 1 • 2 g) fcfcflDA, **J 

6 o-cx-4mr$mnistz 0 

b, i7K«it h V *ATl2«bfc1££««fc«EET-ee£bfc. 

mzntzmmfs a (73-^^0-200, b > : pis 

1. 5gff:. 

(42) N- (4 - (5-^dd-6- (1-kFn + i/if^) fc* >J 5 ^ > - 4 - 

*/?w\*i/M -2, 2-^f)^n;ly75F Ht£r 
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-fb^da-116) ( 1 . 5g) (5 0ml) iMt, IN-*® 

it* b v * **mm (5 0mi) *imz* m?&r-2mmmnLtzo 

(43) N — (4 - (5-^DD-6 - (l-7^DifiH f l J^i?>-4-'f 
(la-122)] 

-ft£-#)(la-119) (1. 5g) fcS^on**:/ (30ml) iCigfgb, 7j<?frflt 
#T\ DAST (1. Og) fc?ffiTU Ifif4i(M#bfc. 

Jf3r#lSbT7KftU ^Rfift^h U * ATia*bfc8MC$SJ«&«ET-eS£b 
0 . 6 emtzo 

(44) N- [4 - (5-^nn-6- (l-^aDif;H t* V ^ 1/ > - 4 - -f ;i/ 
-T^y) -tert-7f;W*'>*;bm$F [-ft 
^(la-125)) ©i^J& 

(la-98) (1. Og) *1, 4-i?^-^rif> (2 0ml) 7j< (2 0 

m i ) tifr*>tj:2>mmizmML* m*mm+ v v $a (o. 5 g) 

tert-^ib^Wt-F (lg) 3rflO*> 1ST' 3 B$|HMt# b 

^;u= 10:1 jgiU) t'ffllte^iaot, ifeiSit^eiw^^ 

0 . 6 gf#fc 0 

(45) N — [4- (6- (1-7-bh^^W - 5- ^nnt'^^>-4- 
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i/tu^^ci/M - t e r t - K 
(<ffc^3(la-128)) <D£f& 
<b^-#)(la-125) (0. 6g) %N, N-i?^f;^Wb^7 5 h" (30ml) \Z 

mm\^* %mii x )*?i* (o. 9s) tm?km.&* ) )v^ (o. 4g) t^jjn*.. 

0 . 4 gf#fcc 

(46) N- [4 - (5-^OD-6- (1 - t Fn^ri/xf jl/) f'J<i»-4- 

«b^(la-131)] 

(0. 4g) (3 0ml) i:Mb> 1N-7K^ 

ft* h V (30ml) %JDA, m.&X~2#fr&m$\;Tz 0 

f#e>nfc*£ >; *^a^i» (93-^0-200, i^^^;u?§tti) 

(47) N- [4- (5-^no-6 - (l-7JWnxf Jl.) b* 'J 5 > - 4 - 
^-7$;) i/^u^^i/)l) -tert-7f M + ^^^^' + t^ h" 

(fb^^da-134)) C7)^J& 
-fb^da-131) (0. 3g) ^S^nn^y (20ml) ?K^m 
nT. DAST (0. 4g) %iTb, I§T4l!lWbfc. 
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0 . 3 s'&tzo 

(48) 5-^on-6- (l-^nni^;U) -4- (4-n-^->^-;U>'^n^ 
^ri/;UT^y) tr»;^S?> [<b£4$0(la-137)] GD#J£ 

4-n-^Vf;Uv'^nA^i/;U7^> (1. lg) *N, N-i^^UtfWl' 
AT ^ F (20ml) £ h 'Jif^7$> (10ml) £ ©jg^fctCSSft? b , 
4, 5-i?^nn-6- (l-^nni^) f'J^^V (1. 7g) 
**)6 0rT4H#RaJft#bfc. 

(49) 6- ( 1 -7-fc - 5 - ?UU - 4 - ( 4 - n - ^ V-^Ui/ ? 
{fc:^(la-137) (1. 5g) %N, N-^^*;i/A7$ K (5 0ml) K 

?§ft?Ls (2. 3g) ^jrtKKM^v^a (i. 4g) t^mx. 

1 . 5 ft tz c 

(50) 5-^nn-6- ( 1 - t h*D + >/if -4- ( 4 - n - ^ ^ 
DAJri/;i/75y) [{tl^!l(la-143)] CD^rfS 

<t^(la-140) (1. 5g) ^ri^y— ;U (20ml) K^fPL, lN-7j<i£ 
it* h 7 A7K?S?S (20ml) %|IDA> S2gT2^ra«^bfc. 
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0 . 5 g'&tzo 

(51) 5 - ^ n n - 6 - (l-7WnxfjH -4- 

ffc^fti Uc-4) ( i . lg) (2 0mi) in-«m 

( 1 0m 1 ) ^tJD*., M-C5B#IW!t#bfc. 
& iC M^SETT'gi b fco 

^•;u= 1 : 1 mth) «t4^iaoT ( ifeMIftt^^gWfb^ 

£0 . 4 gff:„ 

'H-NMR (CDCh , 5ppm) 

1. 6 0-1. 75 (d-d, 3 H) > 1. 75—1. 91 (m, 2H) , 
2 . 22 — 2. 58 (m, 6 H) , 4. 41—4. 61 (m, 1H) , 
5. 28 — 5. 61 (m, 1H) , 5. 78 — 6. 04 (d-q, 1 H) , 
8 . 5 5 ( s , 1 H) 

(52) 5-^nn-6- ( 1 - ? n u J^;U) -4- (1, 

(4, 5) fijy-Q-^ )V-T^J) f'J^^y Hfc^Uc-l)] ©#rfk 
1. 4 XfcT a (4, 5) X# > - 8 - ~< 7 ^ > (8. 5g) & 
h'Jif^75> (20ml) izmf&L. 4, 5-v"^nn-6- (l-^nn 
fcTU$i?> (14g) &}JDA, ft 6 0 °CT* 4 B$ffl&H$ bfcc 

f#6tlf;ii%'> «; i] if A (73-7 ! JI/C- 2 0 0, h ;b > : p|£ j. 

^;U= 1 0 : 1 JgtbS) T'fflS^-r^>^ fcJCfcoT* JRfeeST**!^^* 
8 . 5 gmtzo 

'H-NMR (CDCh , 5ppm) 

1. 61 — 1. 85 (m, 6H) , 1. 82—1. 85 (d, 3H) , 

2. 04 — 2. 13 (m, 2H) , 3. 95 — 3. 97 (m, 4H) , 
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4. 03—4. 22 (m, 1H) „ 5. 36 — 5. 44 (m, 1H) , 

5. 39-5. 41 (m, 1 H) , 8. 52 (s. 1H) 

(53)6- ( 1 -T-b h*S/^^;U) - 5- ^nn-4 - (1, 4 - t^^-tf-X t* 
n (4, 5) 8 --T;b-T^ y ) f [Yb^#J(lc-2)3 <Di§r 

'ffc^(lc-l) (8. 4 g) %N, N-i?^fM^7^ K (10 0ml) 
^^L, Wm* U *A ( 1 2 g) V *A (7 g) fc*Jn*.» *«J6 0 

1CT6B#IBMi#bfc. 

3r8. 0*#fc„ 

'H-NMR (CDCh , 5ppm) 

1. 41 — 1. 43 (d, 3H) , 1. 41 — 1. 83 (m, 6H) , 

2. 01—2. 15 (m, 2H) , 2. 15 (s, 3H) , 

3. 9 7 — 4. 0 0 (m, 4H) , 4. 0 2—4. 2 0 (m, 1H) , 
5. 31—5. 40 (m, 1H) , 5. 99 — 6. 02 (m. 1H) , 
8 . 4 7 (s , 1 H) 

(54) 5 - 5 n n - 4 - (1, (4, 5) f** y - 8 - ^ ;U- 

T^y) -6 - (l-tKn + 5/xf-;i,) [{fc#^ (lc-3) ] <D£r 

^t^(lc-2) (8. 0g) %x^;-^ (100ml) IML, 1N-*|| 
it* h ^A7K^ (50ml) 3rflD;L. 2 mfflfltn L fc. 

^;u=3 : 1 r3tB) T-i^t^^i:(:j;oT, ifeMi*t-*^g6<)ft^ 

% 6 . 2 gmtzo 
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'H-NMR (CDCla , 5ppm) 

1. 41 — 1. 43 (d, 3 H) > 1. 6 5—1. 89 (m, 6 H) , 

2. 05-2. 14 (m, 2H) , 3. 97-4. 12 (m, 4H) , 

4. 12—4. 21 (m, 1H) , 4. 9 7-4. 9 9 (m f 1H) . 

5. 30 — 5. 41 (m, 1H) , 5. 41—5. 52 (m, 1 H) , 
8 . 4 6 ( s , 1 H) 

(55)5-?nn-4- (1, (4, 5) > - 8 - -Ob- 

T ^y) _ 6 _ (i-7^aif^) Mtllr^ Uc-4) ) 

it-Sty (lc-3) (6. 2 g) %^OD*W (10 0ml) iC?gfi?b, 7^^^^ 
T\ DAST (4g) SrflSTU 1ST* 5 B#Pb^«# b fee 

%#E5bT7Kftb. ^KSftg^ h V *A?te*bfc&K»»**ET*T?a*b 

o 

^5. 2 g^#fco 

'H-NMR (CDC 1 3 , 5ppm) 

1. 51 — 1. 89 (m, 6H) , 1. 70—1. 78 (d-d, 3H) , 

2. 02-2. 14 (m, 2H) , 3. 9 2-4. 0 8 (m, 4H) , 

4. 08 — 4. 25 (m, 1H) , 5. 28 — 5. 48 (m. 1H) , 

5. 7 4 — 6. 0 2 (d-q, 1H) , 8. 53 (s, 1H) 

(56)3t2 tpcojromo) it-it 1 ®} d) ©£rE£ 

tWIS(l) ~(55)(ClStgCD75-^i-mbT. *2+©*©flfi©^« (1) 

bfco 

£Lh© «t ^ K b fc£rfi£ b fclt£4»fc« 2 IC/BT. 
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m2 



„ nh-<h>-r 2 

yj^Cn Cl a) 

H 3 C^JOj 

R 1 



/r A iM.. 


R 1 


R 2 


_NjH-<Tr>-R 2 i\T 


#0 


ICL 1 


p /? 






n 1 9 ■ 9 1 5408 
D 


id 


P 0 


t-P . H n 


+ T* 7< T\ Q 
Li a 11 0 


IT) . p . 

102 ~ 103 °C 




0 

i i 

-occH 3 


t-C , H 0 
0 4 1 1 9 


P 1 ^ 


n 2 1 " 5 1 5196 
D 


la-4 


0 

1 1 

-0CCH3 


A H Q 

«- ^ 4 A x 9 


trans 


m . p . 

107 — 109 °C 


la-5 


OH 


t-C 4 H 9 


c i s 


m . p . 

102 ~ 104 °C 


la-6 


OH 


t-C 4 H 9 


trans 


n 2 0 5 1.5354 

D 


la-7 


F 


t"C 4 H 9 


c i s 


n 2 0 2 1.5262 
D 


la-8 


F 


t-C 4 H 9 


trans. 


m . p . 

86 ~ 89 °C 


la-9 


OCH3 


t-C 4 H g 


c i s 




la-10 


OCH3 


t-C 4 H g 


trans 


j 

i 
1 
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m2 



nh-chV r2 

R 1 





R 1 


0 

R 2 






1Q 1 1 


P 0 




f* 1 ^ 

1 0 


2 0.7 , cncn 
ii 1 . uo«J£ 

D 


id iz- 






*t t p *n q 

Li a 11 0 


m . p . 

112 — 114 °C 




0 
1 1 

-occH 3 


_/q\ 




n 2 0 • 0 1 5576 

11 1 . OU i U 

D 


la- 14 


0 

1 1 

-occhs 




trans 


m . p . 

157 ~ 158 °C 


la-15 


OH 




c i s 


n 1 95 1.5790 

D 


la-16 


OH 




trans 


m . p . 

139 ~ 141 V 


la-17 


F 


^o> 


c i s 


n 2 0 - 8 1.5742 
D 


la- 18 


F 




trans 


m . p . 

92 ~ 94 °C 


la-19 


OCH 3 


^o> 


c i s 


n 208 1.5694 
D 


la-20 


OCH3 




trans 


m . p . 

158 ~ 160 °C j 
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m2 mi*) 



nh-<hV r 2 

Yp\N Cla> 





R 1 


R 2 


— lNM— \H/— K pp tiL 




la Zl 


UU 2 Jri 5 




CIS 


2 0.0 i r^/IQ 

D 


la ZZ, 


uu 2 n 5 




LI d 11 o 


2 0.0 i cccq 
n 1. DDDO 

D 


la ZO 




L>n 3 








P D 


CH o 


t r ^ n 9 




la-25 


F 


CH 3 


c i s 


m . p . 

78 ~ 80 °C 


la-26 


F 


CH 3 


trans 


n 2 2 - 2 1.5366 

D 


la-27 


C£ 


n-CgH,, 


c i s 




la-28 


C£ 


n-C 5 H n 


trans 




la-29 


F 


n-C 5 H n 


c i s 


n 2 0 - 0 1.5254 
D 


la-30 


F 


n-C 5 H n 


trans 


n 2 0 - 0 1.5230 
D 
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m2 m%) 



R 1 





R 1 


R 2 


-NH-\H/- R z p|5 II 




la-31 


S CH 3 


t-C 4 H 9 


c i s 


19.5 -1 r-o I O 

n 1.5248 

D 


la-32 


SCH 3 


t-C 4 H 9 


trans 


m . p . 

105 ~ 108 °C 


la-33 


o T T 


t-C 4 H 9 


c i s 




la o4 


b U 2 rl 5 


t-P T4 

t u 4 n 9 


LI d 11 b 




la-35 


0 

-OCC2H 5 


t-C 4 H 9 


c i s 




la-36 


0 

-0CC2H 5 


t-C 4 H g 


trans 




la-37 




C 2 H 5 


c i s / trans 


n 2 0 0 1.5336 

D 


la-38 


0 

-OCCHs 


C 2 H 5 


c is/trans 


n 20 ' 0 1.5220 
D 


la-39 


OH 


C 2 H 5 


c i s / 1 rans 


n 2 0 0 1.5274 

D 


la-40 


F 


C 2 H 5 


c i s/trans 


n 20 '° 1.5358 

D 
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»2 (fltft) 



„ NH~\H/~ R 
R 1 





R 1 


R 2 


-nh-<h>-r 2 gfs a 




la-41 


F 


t-C 4 H 9 


c i s 


Yt£%(la-7)®HCf£ 
m . p . 

130 ~ 132 °C 


la-42 


C £ 




c i s/trans 




la-43 


0 

-OCCH 3 




c i s/trans 




1 Q— /I /I 


0 

-OCCH3 




c i s/trans 


200 1 p.-, 

n iUU 1.5174 

D 


la-45 


OH 




c i s/trans 




la-46 


OH 


H3C 


c i s/trans 




la-47 


F 




cis/trans 




la-48 


F 


H3C 


cis/trans 




la-49 


C£ 


OCH3 


c i s 


n 20 - 0 l. 5208 

D 


la-50 


C£ 


OCH3 


trans 


n 2 0 - 0 1.5212 
D 
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m2 (£«) 



nh-<hV R2 

R 1 





R 1 


R 2 


©Stem* 




la-51 


0 

-0CCH 3 


U In 3 


c i s 


11 1. UOIO 

D 


la-52 


0 

-OCCH3 


UCrl 3 


trans 


m . p . 

113 ~ 116 °C 


la-53 


OH 


r~\ it 

U L/ 0 3 


CIS 


n 2 00 1 5188 

11 1 . tJi OO 

D 


La OH 


OH 


OCH 3 


trans 


m . p . 

127 — 129 °C 


la-55 


F 


0CH3 


c i s 


n 2 K 6 1.5354 
D 


la-56 


F 


0CH3 


trans 


m . p . 

72 ~~ 73 °C 


la-57 


C£ 


OC 2 H 5 


c i s 


n 200 1.5100 
D 


la-58 


CJ2 


OC 2 H 5 


trans 


n 2 0 - 0 1.5252 

D 


la-59 


0 

-OCCH3 


OC 2 H 5 


c i s 


n 20 ' 0 1.5252 
D 

j — . 


la-60 


0 

-0CCH3 


OC 2 H 5 


trans 


n 20 '° 1.5460 
D 
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*2 («e«) 



nh-<hV R2 

°V^n CI a) 

R 1 *' 





R 1 


R 2 


-NH-\H/- R*- 5(5 12 




la-61 


OH 


OC 2 H 5 


c i s 


m . p . 

88 ~ 90 °C 


la-62 


OH 


(~\ T__T 

OC 2 H 5 


trans 


n 1.5422 
D 


la-63 


F 


OC 2 H 5 


c i s 


n 1.5310 
D 


1 O — ft/1 

la d4 


r 


UU 2 rl 5 


trans 


-.21.6 1 cqoo 
D 


la-65 


C£ 


0-n-C 4 H 9 


c i s/trans 


n 2 0 0 1.5312 
D 


la-66 


C£ 


O-11-C4H9 


c i s 




la-67 


C£ 


0-n-C4H 9 


trans 




la-68 


0 

-OCCHs 


0-n-C4Hg 


c i s/trans 


n 20 ' 0 1.5204 
D 


la-69 


0 

-OCCHs 


O-11-C4H9 


c i s 




la-70 


0 

-OCCHs 


0-n-C 4 H 9 


trans 
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m2 («e«) 



NH"<H> R2 
°V^n CI a) 



1L a l29 


D 1 

K 


K 


-NH-<H>-R 2 ii. 




la-71 


OH 


0— n-CaHg 


c i s/trans 


n 2 0 - 0 1.5238 

D 


la-72 


OH 


0-11-C4H9 


c i s 




la-73 


OH 


O-11-C4H9 


trans 




la-74 


F 


O-11-C4H9 


c is/trans 


n 20 - 0 1.5130 
D 


la-75 


F 


0-n-C 4 H 9 


c i s 




la-76 


F 


0-n-C4Hg 


trans 




la-77 


C£ 


-COOC2H5 


c is/trans 


n 2 0 - 0 1.5420 
D 


la-78 


C£ 


-COOC2H5 


c i s 




la-79 


C£ 


-COOC2H5 


trans 




la-80 


0 

-0CCH 3 


-COOC2H5 


c i s/trans ?nn 

_ n 2 °'° 1.5134 

j d 
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m2 (m%) 



nh-<hV r 2 

HsC^JO, 
R 1 





R 1 


R2 


. « w — / \ 0 -i. r » f r 

-nh^h)-r 2 gtf ft: 




la-81 


0 

-0CCH 3 


-COOC2H5 


c i s 




la-82 


0 

-OCCH3 


-COOC2H5 


trans 




la-83 


OH 


-COOC2H5 


c is/trans 






Ufl 


-COOC2H5 


c i s 




la-85 


OH 


-COOC2H5 


trans 




la-86 


F 


-COOC2H5 


c i s/trans 




la-87 


F 


-COOC2H5 


c i s 




la-88 


F 


-COOC2H5 


trans 




la-89 


OH 


-C00H 


c is/trans 


n 20 '° 1.5302 
D 


la-90 


OH 


-C00H 

i 


c i s 

1 
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m2 m%) 



NH"<H> 

R 1 





R 1 


R 2 


-NH-<H>-R 2 gft & 




la-91 


OH 


-COOH 


trans 




la-92 


F 


-COOH 


c is/trans 


2 0 0 i rni n 

n 1. 5212 

D 


la-93 


F 


-COOH 


c i s 




la-94 


r 




trans 




la-95 


F 


-COO-t-C 4 H9 


c is/trans 


n 20 -° 1.5266 

D 


la-96 


F 


-COO-t-CiHg 


c i s 




la-97 


F 


-COO-t-CM 


trans 




la-98 


C£ 


NH 2 


cis/trans 


n 20 -° 1.5600 
D 


la-99 


C£ 


NH 2 


c i s 




la-100 


C£ 


NH 2 


trans 
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12 



„ NH-<H>R 2 
R 1 



/l* A /ttn 


■D 1 

R J 




-nh-(h)-r 2 ik 




la-101 


C£ 


0 
1 1 

-NHCCH3 


c i s/trans 


m . p . 

222 — 225 °C 


la-102 


C£ 


0 

1 1 

-NHCCH3 


c i s 




la-103 


C£ 


0 

1 1 

-NHCCH3 


trans 




la-104 


0 
1 1 

-0CCH 3 


0 
1 1 

-NHCCH3 


ci s/trans 


m . p . 

190 — 193 °C 


la-105 


0 

-OCCH3 


p 

-NHCCH3 


c i s 




la-106 


0 

-OCCH3 


p 

-NHCCH3 


trans 




la-107 


OH 


p 

-NHCCH3 


c is/trans 


m . p . 

232 — 235 °C 


la-108 


OH 


p 

-NHCCH3 


c i s 




la-109 


OH 


p 

-NHCCH3 


trans 




la-110 


F 


p 

-NHCCH3 


c is/trans 


m . p . 

202 — 205 °C 
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*2 m%) 



NH-^V R 2 




HsCxjJSI! 1 



N' 



R 1 





R 1 


R 2 


KTTT /, ,\ t-i? "frT7 i-V 

©:S{*JH£ 




la-111 


F 


p 

-NHCCH3 


c i s 




la-112 


F 


0 

-NHCCH3 


trans 




la-113 


C£ 


0 

-NHC-t-C 4 H 9 


c is/trans 


m.p. 

223 — 225 °C 


1 o-l 1 A 

la 114 


c o 


0 

1 1 

-NHC-t-C4H 9 


c i s 




la-115 


C£ 


0 

-NHC-t-C4H 9 


trans 




la-116 


0 

-OCCH3 


0 

-NHC-t-C4H 9 


c is/trans 


n 20 -° 1.5308 
D 


la-117 


0 

-OCCH3 


0 

-NHC-t-C 4 H 9 


c i s 




la-118 


0 

-0CCH3 


0 

-NHC-t-C 4 H 9 


trans 


la-119 


OH 


0 

-NHC-t-C 4 H 9 


c is/trans m.p. 

rft^J 237 ~ 240 °C 


la-120 


OH 


0 

-NHC-t-C4H 9 


c i s 
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m.2 m%) 



„ nh^hV r2 

CI a) 

R 1 





R 1 


R 2 


-nh-<h>-r 2 gtf it 




la-121 


OH 


0 

-NHC-t-C4H 9 


trans 




la-122 


F 


0 

-NHC-t-C 4 H 9 


c i s/t rans 


Hi . . 

193 ~ 195 °C 
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F 


0 

-NHC-t-C4H 9 


c i s 




la-124 


r 


0 

-NHC-t-C 4 H 9 
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Ci 


0 

-NHC-0-t-C 4 H 9 
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m . p . 

176 — 178 °C 
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Ci 


0 

-NHC-0-t-C4H 9 


c i s 




la-127 


Ci 


0 

-NHC-0-t-C 4 H 9 


trans 




la-128 


p 

-0CCH3 


0 

-NHC-0-t-C4Hg 


c i s/t rans 


m . p . 

113 ~ 114 °C 


la-129 


p 

-OCCHs 


0 

-NHC-0-t-C 4 H 9 


c i s 




la-130 


0 

-OCCHs 


0 

-NHC-0-t-C 4 H 9 


trans 


i 
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R 1 



NH-®~ R 2 

N (la) 





R 1 


R 2 


-nh^h)-r 2 U ft 


#5 14 


la-131 


OH 


0 

1 1 


c is/trans 


m . p . 

180 ~ 181 °C 


la-132 


OH 


0 

1 1 


c i s 




la-133 


OH 


0 

1 1 

IN 11 w U l ^4 Jl 9 


trans 




la-134 


F 


0 

-NHC-0-t-C 4 H 9 


c i s/trans 


m . p . 

170 ~ 171 °C 


la-135 


F 


0 

-NHC-0-t-C 4 H 9 
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F 


0 

-NHC-0-t-C 4 H 9 
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C£ 


n-C 5 H „ 
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D 


la-138 


C£ 


n-C 5 H u 


c i s 




la-139 


C£ 


n-C 5 H j ] 
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l 
1 


la- 140 


0 

-OCCHi 


n-C 5 H n 

i 


c i s/trans 


n 20 -° 1.5158 
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f£l iSfe 
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0 
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n-C 5 H n 
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0 
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n-C 5 H n 
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la- 143 


OH 


n-C 5 H n 


/ A. 

cis/trans 


n 20 -° 1.5360 
D 


la- 144 


OH 


n-C 5 H u 


c i s 




la-145 


OH 


n-C 5 H n 


trans 




la-146 


B r 


t-C 4 H 9 
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la-147 


F 


n-C 5 H H 


c i s/t rans 


n 2 0 0 1.5246 

D 


la-148 


SCH 3 




trans 


m . p . 

88 ~ 90 °C 


la-149 


S CH 3 




c i s 


n 20 -° 1.5992 

D 
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lb-1 
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0 

-OCCH3 




lb-3 


OH 




lb-4 


F 


m . p . 

119 ~ 121 °C 


lb-5 


B r 
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m2 m&) 



R 1 





R 1 


-• 

n 


«0 14 


lc-1 


C£ 


2 


m . p . 

84 ~ 86 °C 


lc-2 


0 

-OCCHs 


2 


n 20 -° 1.5346 
D 


lc-3 


OH 


2 


m . p . 

148 ~ 150 °C 


lc-4 


F 


2 


m . p . 

102 ~ 105 'C 


lc-5 


B r 


2 
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^tt(la-l)4 5ll», Y^-i h 3 5 MSB, 5 )V ? 5 7 MSI5 , 

(2) 7KfnnjcDPim 

(3) ?LSlJ©IB3Si 

^4*l(la-l)* 2 Ofi»SPS^^r^U> 7 OfifiHBiC, V J y (ffighZ ; 
E#IMIi^) 1 OSSSI5£JJD3.TiSj— £*I£L. rSPLT?LfU^t#fcc 

(4) t»»JOSS! 

<b^%(ia-i)*5S«a5, ^;i^5 OMgSG&tf;^ V >4 sMSBfciS— K 

H5£tfi]3 [JI»^K«] 
(i) A7^e>3 h-7i:^t^lS^ 
H»iJ2{CiiDTPI^Ufc^2JC7F-r^^ (1) <E>#7kfnlFiJ*j™S l l£SiJ 
(0. 0 1%) 5 0 0 p vmlzmRL. ZtlZCD&mi&tplZ? 

&&sftm<Dwmi±* &&m(Dmmiz£ix, A&m (a : 1 o o%, b = 

1 0 0^?i~8 0 96, C : 8 0 5fcfi3|~6 0 96. D : 60 96?f5?ft) T^Lfc C*l 
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it & 




1 a- 7 


A 


1 a - 1 3 


B 


! 1 a - 1 5 


B 


1 a - 1 7 


A 


1 a - 2 5 


B 


1 a - 4 0 


B 


1 a - 4 1 


A 


1 a - 4 7 


A 


1 a - 4 8 


A 



(2) zi+iUzttrzihtlWM 

(0. 0 1%) &^fr7kT'3 0 0 p pmfc^fRU Ztl£><D&&fo*PlZ 

mn (5x5 cm) %3 of^raaau* ^^f^^^yc-^Ant 

to 

m4 u+js\.zi$T2>iih*}mk 



it ^ ^ 




1 a - 1 


B 


1 a - 7 


A 


1 a - 1 1 


A 


1 a - 1 3 


A 


1 a - 1 5 


A 


1 a - 1 7 


A 


1 a - 1 9 


A 


1 a - 2 1 


A 


1 a - 2 9 


A 


1 a - 3 0 


A 


1 a - 4 0 


A 


1 a - 4 1 


A 


1 a - 4 7 


A 


1 a - 4 8 


A 


1 c - 4 


B 
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(3) h \U u v y jnz-ft-t 2>$htiM.&i 

(0. 0 1%) *^tsjkX*&* 3 0 0 p pmtC^U ^CD^^iC ^ * 

#RWic h e-iuvy* (4iS#j£fe) % i osiSiioT#?LK©^^b, 

SSMCWIO^*, BUIECD(l) JCieigbfz4SPgc7)M^ji£T^5iC7F 
To 

^5 h fcW n-j? >^iC^1-^5%tJ^ 



it & 


% m 


1 a - 7 


A 


1 a - 1 1 


A 


1 a - 1 3 


A 


! 1 a - 1 5 


A 


1 a - 1 7 


A 


1 a - 1 9 


A 


1 a - 2 1 


B 


1 a - 2 5 


B 


1 a - 2 9 


A 


1 a - 3 0 


A 


1 a - 4 0 


A 


1 a - 4 1 


A 


1 a - 4 7 


A 


1 a - 4 8 


A 



(4) 3 =3 AViC^tT^^TJM^ 

mmm2izmcrmm^tzm2iZ7^rit^ m <o^mm^nm^m 

(0. 0 1%) 3r"^£f7j<T#^ 3 0 0 p pmizmRL, Z\ tl 6 (D&Wfo^ IZ 4 * 
To 
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1 a - 1 7 
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A 


i a «_> 


A 


1 a - 2 6 


A 


1 a - 2 9 


A 


1 a - 3 0 


A 


1 a - 4 0 


A 


1 a - 4 1 


A 


1 a - 4 7 


A 
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A 


1 c - 4 


A 



(5) +^j\?-mm.&iznrzifotimk 

(0. 0 1%) &-£tfJ!RT3 0 0 p pmtC^fRU* C*l6©&ai?£4 3 K: 1 0 SB© 
*S A^^ffltJ^^^^^-y/i^^ (ififl2 0mm) Sri 5^oo 

^'~5%J£©l¥{ffiJ±. S^^^©iGH{uckoT. 4©Pg (A : 1 00%, B : 
1 0 0^fi§|~8 0%, C : 8 0^'/i~6 0%, D : 6 0%$zffi) T'^Lfco 
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1 a - 7 


A 


1 a - 1 1 


A 


1 a - 1 3 


A 


1 a- 1 5 


A 


1 a - 1 7 


A 
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A 
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A 
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A 
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A 
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A 


1 a - 4 0 


A ! 


1 a - 4 1 


A 


1 a-4 7 


A 
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A 
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(6) j *^i>-*>miztt~rz®5V&ifotinm (^Bsa**) 
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1 a - 1 
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1 a - 7 


5 


1 a - 8 


4 


1 a - 1 6 


5 


1 a - 2 1 


4 


1 a - 2 5 


4 




0 



(7) zij±*B-$v : mizzi'rz>ffim)]j3W.m c^B&a&ift) 

6 c rrKDT/^X^-y 1 **£>fc 0 1 0*do3^ ( n a afl ; 37 

1. 5^©^)fi^{*:(C, ^»i]2iC^DTP^bfc«2 
X'^Ltzit&Wl (1) ©TkfclJrlJ*, ^®?S14»J (0. 0 1%) ^t>'7KT'5O0 
ppmtCfflt^ 1 i$2bfc:0 2 Om 1 T'lfe^bfCo 

(7 x i w^/m i ) zimmziz-izmmmmLtzo 

*<D&m*s fulfil (6) iClEtEbfc6SPg©M^j£T% I9H^to 
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5 
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5 


1 a - 1 7 


5 
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1 a - 2 1 


5 
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4 
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m # o m m 



1 . ftit ( l ) 



NH-Q 




( 1 ) 



5S4»» R 1 14, An^>^, ^^2~5ii£DTi/;U^^->S, 7j<i£S, ^ 
QWU ttt (Qa) : 



;i, i ~6{i©r;m coor 3 s 

7<yl, Xt±NH COR 4 1 
X(4?£5£ (Qb) : 




(Qa) 




(Qb) 



X14&5S (Qc) : 
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2. R' ifi^MtT, 3->#^, JUIRIR?. 7^)1?, ^#^2~4f@ 

3. r' rnmrn^-, mmm^, y^mmT, 7^^-)v^^^m, tk^s, y 

^f»^CDieSim l W£M<D4 -i/?u^*i/)V7 ^ J try 5 i>ymm&o 

4. Q**j£ (Qa) X-^tl2>lt&®)T-$>Zm3z<D&mn 1 HIBic©4 -£/^n 
•^i^UT 5;t:^ i/Vifagteo 

5. R 2 £^££1 ~5<D7;U*;Ug, 7 ^n^S, tf;^ (Qa- 1 ) : 




(Qa-1) 



R 1 fuIB^(5]aT*$)^>, 

r-^£n<5 e $ ^;ur^ ;i, 1 ~4{i<Dx;n3 coor 3 

m, T5;S, XliNHCOR^l 

5^ R 3 &tfR 4 tt, HuIEfclsHST&e. 
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6. R 2 7bK *3-)\sm, t-Zf^-)Um. n-^>^;H, 7x^jH, * 
S, t-^*^;b^#i/T^ KS* i 6ii^^nfc'bCDT'$)'2>iBSl^4JlieigCD4 -i/ 

7. Qit,^ (Qb) T-^$n^>^t^T-*^lff^:c7)iESim l ilteig©4 -->^o 

8. QriSxt (Qc) T^3ft*fc£4&T?&&9|3fcfl!>i§B*S l ]HBi(^4 -S/^n 

(a) R 1 *^\nyvJ|K-*0, R 2 &mm%l 1 —8<i©T;i/^^ST**^ 
4* (la), 

(b) R 1 *JAny>Ife*!3, R 2 #*T7 i^;u2S"T I $>-5{t'a i $) (la) , 

(c) R 1 **R3R»2~5<ior^;i'*#^a"C*0» R 2 ^7x^;Hf$.^it 
£4*3 (la), 

(d) R 1 &7kWtmX'$>") * R 2 **7i^.;UST&-6'fb^(la) f 

(e) R l J&*£fc3£Sfc 1 ~4j@<D7;U3 d r>'gT*&9 , R 2 ^7 x-^Sf$)§^ 
4* (la). 

(f) R' iJAnyv^f*^ R 2 V ^ 2? ■=■-«' 7 ^ y lT-*i{t^ 
(la), 

(g) R 1 ^Aayv^TJbi^db), 

(h) R l i*An^>Hff*0, n*«2f*S^(lc). 

4- (4-cis-tert-7f;k>7n^^7^;) 
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6- tf'J^i>>, 

4- (4-ci s-tert-^A'J/^nA+^T^y) - 5- ?dd- 
6- ( 1 - 7 )\s*ux-?-)l,) 

4- (4-trans-tert-7f;k>^n^«>;b7<;) - 5 - u 
a- 6- (l-7;^aif^) fcfy^i/, 

6- (1-^noifJl/) -5-^nn-4- (4-c i s-7x-Jk>^D 

6- ( 1 - h ^i/z-Z-A') - 5 - ? UU - 4 - (4-c i s-7x^Jlv 
6- ( 1 - 7-fe h ^ri^^U) - 5-^nn-4- (4-trans-7i^ 

5- ^nn-6- (1-t Kn^i/if^) -4- (4-cis-7i^k> 
^OA^i/jPTU) t: $ i> > , 

5-^nn-6 - ( 1 — t: Kn^i/xf -4- (4-trans-y^^ 

5-^00-6- ( 1 -7 )l*U^?-)V) -4- (4-cis-7xij^^ 

5- ^an-6 - (1-7? JWoxf jH -4- ( 4 - t r a n s - 7 x. 

5 _>7 DO _4_ (4 - c i s -7xXjbi/^n/\Jfv'^7^ 7 ) -6- (1 
-^h^ri/jn^;b) fcT 

6- ( 1 -J- h ^r^J.^;U) -5-2UU-4- (4-c i s-7xXJk>^ 

a^\#i/;UT ^ y ) f >; ^ i> > , 

6- ( 1 - J. h ^ - 5- ^no-4- ( 4 - t r a n s - "7 i 

*/ ^ n ^ ->;ur ^ J ) f >; ^ v y , 

5-^na-6- ( 1 - y)V^u j.^-;u) -4- (4-ci s-yf;k>^n 
5-^OD-6- (l-7JWaxf -4- (4-trans-^fJl-> 
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5-^na-6- (l-7;^nif^) -4- ( 4 - c i s - n - ^ 1/3- A, 




^y) try 

5-^DD-6- ( 1 - ^;i/^n^^;U) -4- ( 4 - t r a n s - n - ^ > 
5 - ^ n O - 4 - (4- 

try ^ 

4 — (4 — cis — t e r t — 
6- (l-7WnxfjH k* y ^ £>><DH C jgdfi, 

b-^uu-4- [4- (5-^dd-6 - (i-^noxf;b) t* *J ^i/y 
-4-^;U-T^y) i/^n/\^ri/^7$y] - 6- (l-7Wnxf;b) fc° 
y ^ i> V , 

5-^nn-4 - [4- (5-^na-6- (l-7Waxf)b) f'J^y 
>-4-^;b-T^y) i/^n^\4ri^;i/T^ y ] -6- ( l - y )V3ru^?-)V) 
ey $ 

5-i>no-6- ( 1 - 7;U;tn -4- ( 4 - V 5/^ w\**/)l, 

5-^DD-4- (1, 4-i>t + tXt , D (4. 5) 5 s # >- 8 ;U-T 
^y) -6 - (l-7Knxfjb) t*y^v>> 0 



1 1 . ( 2 ) : 

X 




(2) 



R 1 



(3-1) : 

H 2 N — Qac (3-1) 
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mimZm.<D3: (1) Q*^ (Qa), Xttxt (Qcjf^tl^-i/^n^ 
1 2 . (lc) : 

c N H <^X^H 2 ) n 
R 1 

st^. r 1 . nM*n ft^igBm i momma mmv$>z. 
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